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NC-ND license (http://creativecommoSummary Background: Refractory external pancreatic fistula (REPF) is a rare but trouble-
some event. Fistulojejunostomy with direct suture of the fistula wall to jejunal wall has been
demonstrated as a solution. However, it is sometimes technically difficult and some cases of
failure were reported.
Methods: An embedding fistulojejunostomy (EFJ) was designed. The fistula tract was detached
from the abdominal wall and impactedly inserted into a Roux-en-Y jejunal lumen without
direct suture of the fistula wall to the jejunal wall. Five patients with REPF for > 3 months un-
derwent this procedure in the past 10 years. The preoperatively-placed drainage tubes tempo-
rarily exteriorized the pancreatic fluid for 30 days.
Results: All fistulojejunostomy procedures were accomplished within 15 minutes. Four pa-
tients had uneventful recovery with a postoperative hospital stay  10 days. One patient
had wound infection and needed hospitalization for 23 days. Except for one patient who
required pancreatic enzyme supplements for 8 months, no other patient had pancreatic
exocrine insufficiency. After follow up for 12e124 months, no patient required pancreatic
enzyme supplements, and no patient had recurrent fistula or diabetes mellitus.
Conclusion: EFJ makes fistulojejunostomy easier and more secure with a satisfactory early and
long-term outcome. It may be a desirable technique for REPF.
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Figure 1 The fistula tract (f) was transected and detached
from the abdominal wall.
Figure 2 The stenting tube (t) with the fistula tract was
inserted into the jejunal lumen from the inlet (i) to the outlet
(o).
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External pancreatic fistula (EPF) is possible after pancreatic
surgery, debridement for severe acute pancreatitis,
external drainage of an infected pancreatic pseudocyst,
partial pancreatic resection, or pancreas injury.1e3 The
leaking pancreatic fluid may cause skin erosion, body fluid
loss, and serum electrolyte imbalance along with
malnutrition.1e6 Although patients with EPF may not be in a
life-threatening situation, they may have a poorer quality
of life.1,5,6 Most EPFs were self-limited and may be treated
through the use of nonsurgical management, such as
nothing by mouth (NPO) with total parenteral nutrition,
somatostatin analog injection, or biological glue
application.1e5 However, in some circumstances, the fistula
is refractory to the nonoperative methods and pancreatic
fluid may flow out at a volume of  1000 mL/d.2e4 Direct
suture anastomosis of the fistula wall to a segment of the
Roux-en-Y jejunal wall, using varied suture techniques, has
been reported.2e4 Unfortunately, some failed cases that
required further treatments, were observed.2e4
An embedding fistulojejunostomy (EFJ) was designed by
senior author (CCW). In the present report, we outline the
details and preliminary results of this technique.
2. Materials and methods
2.1. Indications of EFJ
After complete drainage and control of the leaking
pancreatic fluid, the patient may continue “NPO” to ach-
ieve a spontaneous healing of EPF. Somatostatin analog
(octreiotide) may be used at this period to facilitate
healing.1e6 If the EPF persisted for longer than 90 days, the
thickness of the fistula wall would be > 3 mm, and EFJ may
be considered. A magnetic resonance cholangio-
pancreaticogram was performed on all patients to mea-
sure the thickness of the fistula tract before EFJ.
2.2. Operative technique
After a laparotomy, the fistula tract was dissected free
from the adhesion of other structures. The fistula tract and
the preoperatively placed drainage tube were transected
and detached from the abdominal wall (Figure 1). Through
guidance by palpation of this tube, the whole fistula tract
could then be identified and dissected. There was no need
to expose any other cicatrically adhesive upper intra-
abdominal structures than the fistula. The preoperatively
placed drainage tube was replaced with a new tube (usually
an 8-14Fr nasogastric tube), which inherently served as a
stenting tube to drain out the pancreatic fluid. The orifice
at the end of the fistula was closed by ligating the fistula
wall with the new stenting tube using a 4-0 Vicryl suture
(Johnson & Johnson, Arington, TX, USA) and left uncut.
Care must be taken to avoid any breakdown of the fistula
tract. Then, a segment of Roux-en-Y of the upper jejunum
was pulled retrocolically to the fistula for EFJ.
Thereafter, two stabbing holes were made at the anti-
mesenteric site of the jejunum. The distance between thePlease cite this article in press as: Luo S-C, et al., Embedding fistuloje
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dissected fistula tract. Afterwards, the fistula and the
stenting tube were impactedly inserted into the jejunal
lumen. The inlet was the cranial part of the jejunum and
the outlet was the caudal part of the jejunum (Figure 2).
The stenting tube was then pulled out from the outlet
orifice. Both orifices were closed through the use of sero-
muscular purse-string sutures of the jejunal wall, using 3-
0 Vicryl sutures (Johnson & Johnson, Arington, Texas, USA).
The fistula wall near the inlet was sutured to the sero-
muscular layer of the jejunum by 4-6 Lembert silk sutures
(Johnson & Johnson, Arington, Texas, USA) (Figure 3).
The scheme of EFJ is shown in Figure 4. The previously
fastened 4-0 Vicryl suture and the drainage tube were
pulled out from the preoperatively created drainage site
over the abdominal wall. The uncut 4-0 Vicryl suture was
sutured to the subcutaneous layer of the abdominal hole. If
the fibrotic fistula tract wall was found to be too thick to
allow a tight fixation of the tract and stenting drain tube, a
3-0 Vicryl suture was applied to the aperture of the tract
using a purse-string suture and a fastening of the stentingjunostomy: An easy and secure technique for refractory external
10.1016/j.asjsur.2016.09.005
Figure 3 Lembert sutures ([) between fistula (f) and jejunal
(j) walls.
Figure 4 Schema of embedding fistulojejunostomy (EFJ).
Figure 5 Magnetic resonance cholangio-pancreaticography
(MRCP) showed desruption of accessory pancreatic duct.
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the outlet and inlet of the EFJ.
2.3. Patients
Five patients underwent EFJ in our department from January
2006 to July 2015. The cause of refractory EPF (REPF) in
three of the patients was operative injury of their major
pancreatic ducts (Wirsung or Santorini ducts). The pancre-
atic fistula in the other two patients had resulted after
external drainage of a pancreatic pseudocyst with an ab-
scess formation. The interval between the formation of the
fistula was found to be between 3 months and 18 months.
The detailed, clinical data of the patients is listed in Table 1.
Blood sugar, hemoglobin A1c, and stool fat were checked
every 3e4 months after discharge from our hospital.
3. Results
All EFJ procedures could be completed within 15 minutes. No
patient required a blood transfusion. The intraoperatively
placed penrose drains around the fistulojejunostomy werePlease cite this article in press as: Luo S-C, et al., Embedding fistuloje
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were then discharged from the hospital on POD 7e10
without complications. One patient had wound infection and
was discharged on POD 23. The stenting tube in the fistula
tract was removed on POD 30 in the outpatient department.
One patient (Case No. 1) experienced steatorrhea and was
treated with pancreatic enzyme supplements for 8 months.
The other patients displayed a normal nutritional status,
without pancreatic exocrine insufficiency. By follow up of
6e124 months (mean: 42 months), no patient had experi-
enced hyperglycemia or a recurrent fistula.
4. Discussion
EPF could be always controlled without complications
through the use of nonoperative treatments.1e4 Requiring
surgical treatment for long-term EPF is rare,1e3 and sur-
geons usually have limited experience. However, there is no
universal definition of the time interval as “refractory” EPF.
Most investigators have suggested that a fistulojejunostomy
would be better performed as late as possible.2e4
Our preliminary experiences showed that the thickness
of the fistula tract wall was  3 mm, more than 3 months
after an EFJ had been performed. This waiting interval may
be the same time needed as that for surgical management
of chronic pancreatitis after a diagnosis of acute pancrea-
titis.5 Thus, the longer waiting interval necessary for EPF
formation (> 3 months) should be more appropriate for
performing an EFJ. The greater thickness of the fistula tract
wall may increase the success rate of an EFJ.3e6
Treatment policies for complicated chronic pancreatitis
are similar to our policies for REPF.6 Two modalities to
manage REPF exist. One of them is the resectional cate-
gory,3,5,6 where part of the pancreas resection or even the
total pancreas should be resected including the fistula-
producing segment. The resection may also be performed
according to KauscheWhipple operation, nearly total or
total pancreatectomy. This may be the most radical strat-
egy for treating this intractable condition. However, the
cicatricial dense adhesion over the retroperitoneal cavity
will cause the dissection of the retroperitoneal organs to
become more difficult and time-consuming, along with
generating high operative risks and an increase in post-
operative sequelae.4,6 Therefore, we believed that
following pancreatectomy policy would not be appropriatejunostomy: An easy and secure technique for refractory external
10.1016/j.asjsur.2016.09.005
Table 1 Background characteristics and long-term results of patients who underwent EFJ.
Case
no.
Sex Age
(y)
Reason of
pancreatic fistula
Interval
of fistula
formation
and SJF
(mo)
EBL
(mL)
Postoperative
hospital stay
(d)
Pancreatic
location of
fistula
Follow up
(mo)
Daily drainage
amount
(mL)
Additional
procedure
1 Male 46 Wisung duct disruption
during resection
of choledochocyst
18 200 7 Head 124 400e1800 Partial
colectomy
2 Male 57 Santorini duct disruption
during resection of
penetrated pyloric ulcer
9 300 7 Head 36 300e1200 Choledocho-
jejunostomy
3 Male 36 External drain of
pancreatic abscess
8 100 23 Head 29 200e700 Nil
4 Male 68 External drainage of
infected pseudocyst
4 100 10 Neck 48 100e700 Nil
5 Male 22 Enucleation for NET 3 300 8 Head 6 300e1100 Nil
EFJZ embedding fistulojejunostomy; EBL Z estimated blood loss; NETZ neuroendocrine tumor.
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suspected.4,5,7 The other option for treatment in this event
would be to follow internal drainage procedures.2e4,6 Based
on the locations and the outer appearance of the pancre-
atic duct(s), there are several types of drainage proced-
ures. These may be called either pancreaticogastrostomy,
pancreaticojejunostomy, fistulogastrostomy, or fistulojeju-
nostomy, all of which have been previously reported.2e5,8
In 1994, Ihse et al8 reported that of six cases with REPF,
two underwent a “fistulogastrostomy”, and one experi-
enced gastrointestinal bleeding and healed. However, the
details of the suture technique used were not described. In
1937, Lahey et al9 first demonstrated a successful operative
procedure for an EPF and named it “pan-
creaticojejunostomy” (PJ). Their technique was very
similar to the illustration made by Bassi et al,2 who first
mentioned the term “fistulojejunostomy” in the year 2000.
Bassi et al2 amputated the fistula tract at the surface of the
pancreas and sutured the fistula wall to the jejunal wall
using interrupted fine silks. They treated 17 patients over
15 years, and yielded 12 patients who experienced un-
eventful recoveries and had mean postoperative hospital
stays of 15.8 (range 9e26) days. The other five patients
experienced complications, where four of them had low-
output pancreatic (nZ 2), bile duct (nZ 1), and enteric
(nZ 1) fistulae which were healed by conservative ways
with a mean POD of 41 (range 23e58). The final patient
experienced persistent EPF and healed conservatively over
time by the 29th POD. After a mean follow up of 93 months,
14 patients were deemed healthy, two patients were lost
during follow-up, and one died from cancer that was un-
related to EPF.
Voss et al3 performed 18 fistulojejunostomies for EPF
within a 13-year period, where three patients had recurrent
fistula without any operative mortality. Their technique
was very similar to that of Bassi et al.2 Some patients
required a pancreatic resection due to impossible
fistulojejunostomy.3
Nine years ago, Nair et al4 published the results for EPF.
They only detached the fistula tract from the abdominal
wall without amputating the fistula tract and suturing thePlease cite this article in press as: Luo S-C, et al., Embedding fistuloje
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Eight patients underwent their procedure over 4 years. Six
of the eight patients were successful, while one required a
distal pancreatectomy without mortalities.4 Theoretically,
this anastomosis of the fistula tract wall to the bowel wall
would not be a physiological adaption, because of the lack
of pancreatic mucosa at the interior of the fistula tract.
This healing process was very similar to internal drainage of
the pancreatic pseudocyst to the bowel lumen. When the
fistula tract diameter appeared small, the pancreatic pa-
renchyma was soft and the fistula wall was fragile. The
fistula tract was not long enough, therefore, fistulojeju-
nostomy through the use of direct suturing of the fistula
wall and intestinal wall was difficult. Suture failure was
reported in all published articles.2e5 In addition, all of their
patients experiencing fistula fluid leakage were treated
with nonoperative treatment. Thus, their postoperative
hospitalization time was apparently prolonged.
In 1997, Lin et al10 proposed a safe and simple PJ with
temporary, total exteriorization of pancreatic fluid after a
pancreaticoduodenectomy. After external drainage of the
pancreatic secretion over 3 weeks, all PJ healed without
any sequela. The surgeons need not directly suture the
pancreatic duct mucosa to the jejunal mucosa only several
Lembert sutures to hold PJ. Their average duration to
perform a PJ was only 8 minutes. They successfully over-
came the “Archillis tendon” in a complex operation. Our
techniques of EFJ in the current report are very similar to
those for PJ by Lin et al.10 We need not to open the fistula
lumen, without suturing the tract wall and intestinal wall
for EFJ. The fistula tract was totally embedded into the
intestinal lumen. Even in patients with a thin fistula tract or
fragile fistula wall, the techniques proved to be both very
easy and secure. Only several Lembert sutures were used to
anchor the intestine wall and fistula wall. In addition, the
originally placed drainage tube was used as a stenting
tube for temporary decompression of the pancreatic se-
cretions outside the abdomen (duration: 30 days). This
procedure reduced the activation of pancreatic juice due
to decontamination of bile juice.11 Our waiting duration is
longer than that suggested by Lin et al10 for PJ, making surejunostomy: An easy and secure technique for refractory external
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guaranteed. However, this strategy may become a draw-
back in our design, as patients would be required to
tolerate an additional month of the drainage tube.
Furthermore, pancreatic enzyme supplements may be
required during the 30-day period. Nevertheless, the sur-
gical courses of our patients were smooth.
Our experience is still very limited. More experience
needs to be obtained in order to uncover the true benefits
from EFJ. Our preliminary results revealed that both the
exocrine and endocrine functions of the pancreas are well
preserved, and no patients experienced any recurring EPF
after EFJ. When taken together, we suggest that EFJ may
be considered a desirable technique for any REPF.
Acknowledgments
This work was supported in part by the grants TCVGH-102-
4601C and TCVGH-DYU-103- 8303 from the Taichung Vet-
erans General Hospital.
References
1. Windsor JA, Loveday BPT. Complications of acute pancreatitis
(including pseudocyst). In: Zinner MJ, Ashley WL, eds. Main-
got’s Abdominal Operations. 12th ed. New York, NY: Mcgraw
Hill; 2013:1119e1145.Please cite this article in press as: Luo S-C, et al., Embedding fistuloje
pancreatic fistula, Asian Journal of Surgery (2016), http://dx.doi.org/2. Bassi C, Butturini G, Salvia R, et al. A single-institution expe-
rience with fistulojejunostomy for external pancreatic fistulas.
Am J Surg. 2000;179:203e206.
3. Voss M, Ali A, Eubanks S, Pappas TN. Surgical management of
pancreaticocutaneous fistula. J Gastrointest Surg. 2003;7:
542e546.
4. Nair RR, Lowy AM, McIntyre B, Sussman JJ, Matthews JB,
Ahmad SA. Fistulojejunostomy for the management of re-
fractory pancreatic fistula. Surgery. 2007;142:636e642.
5. Seetharam P, Rodrigues GS. Postoperative pancreatic fistula: a
surgeon’s nightmare! An insight with a detailed literature re-
view. JOP. 2015;16:115e124.
6. Hartwig W, Strobel O, Buchler MW, Werner J. Management of
chronic pancreatitis: conservative, endoscopic, or surgical. In:
Jarnagin WR, Belghiti J, Buchler MW, et al., eds. Blumgart’s
Surgery of the Liver, Biliary Tract and Pancreas. 8th ed. Phil-
adelphia: Elsevier; 2012:871e881.
7. Smith CD, Sarr MG, van Heerden JA. Completion pancreatec-
tomy following pancreaticoduodenectomy: clinical experi-
ence. World J Surg. 1992;16:521e524.
8. Ihse I, Larsson J, Lindstro¨m E. Surgical management of pure
pancreatic fistulas. Hepatogastroenterology. 1994;41:
271e275.
9. Lahey FH, Lium R. Cure of pancreatic fistula by pan-
creatojejunostomy. Surg Gynecol Obstet. 1937;64:78e91.
10. Lin PW, Lee JC, Le PC, Chang TW, Hung CJ, Chang YC. A simple,
secure, and universal pancreaticojejunostomy following pan-
creaticojejunostomy. HPB Surg. 1997;10:305e310.
11. Shanahan TH. Cure of pancreatic fistula by pan-
creatojejunostomy. Am J Surg. 1954;88:516e517.junostomy: An easy and secure technique for refractory external
10.1016/j.asjsur.2016.09.005
